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(54) METHOD AND APPARATUS FOR OPTIMIZING MOUNTING ORDER OF PART AND PART MOUNTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for optimizing the part 
mounting order suitable for a part mounter comprising a work head for 
mounting a plurality of parts on a board by sucking. 
SOLUTION: In the case of a mounter comprising a work head sucking 
not more than four parts, all parts to be optimized are arranged in units 
of the type of part i.e., the collection of the same type of parts, in the 
order of the number of parts thus generating a part histogram (Fig. 14 
(a)). A partial histogram 400 is then taken out from the generated 
histogram and arranged on two-dimensional coordinates where the 
abscissa (Z axis) represents the arrangement of part cassette and the 
ordinate represents the number of suction times of the work head. 
Furthermore, partial histograms 401a, b are arranged to generate a 
histogram where the width (number of parts) in the direction of abscissa 
becomes 4 (Fig. 14(b)). 
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riaiiiiffl^-cfiMmcKwr*. mm. *mnz&z 
< £*5 >r yzm&^&msLcoiftshmgmw. 100.2 

NCf-^^milOO, 2 0 0t^>"Q-h'L 
Tf£5£ • *Jffli^-.|>^p a n^Ji^ft®^B3 00 bfre> 
=5:5. 

[0014] &A£&ggXl 00(i. R^oSstfcL 

flaaSSff o 2 ocoH^J-n ? h ( 35 1 jl- -y h 1 

1 0aV*2K3|JLn y M 20) iffiHh, &mg&- 
-7 M 1 0 (120)fl -r- t^^ft^iRHWS 
ft^:4 Sfi^SBfp^-fe 7 M 1 4 Offi?!l*»feiSrS 2oco 
ffiAttteffi 1 1 5 a^b . -t*l4>«ft^-fe 7MI 

43&^e^i om<mfi,zmm®.mvm&izmm^&z 

bifC£& 1 Ofl^ttltyXA'SrW^-^fNR^-y H 1 1 

2 ( 1 0 7X;IA7 H ) t . Z^fm^'y K 1 1 2 5:^ 
mZit&XYatf-y M 1 3 b. ft^ yFl 1 2iZf& 

tilth. 

[ooi5]a2ii. ®ghmgms 1 o o<v±m%mm 

[0016] ^-H^J-^ y M 10 (Xti 120) 
^-T5 2^<7)g|5 n 3 p^SI51 1 5aSt/b(i. ^ixm. 

ism**? 1 1 6s-^t-**r(ciea$ix-cv^-i.. l^s 

*'->t, g? n D p«^gBl 1 5 aXli 1 1 5 bCtJlrveSfcft 
Sr®^fLJtf^^ y H 1 1 2ii. UWA^"y\ 1 6$:j1 

aLfcatc, msL<r>mmm,z^L. wrLfc^rw* 

[0017] ft^^-y H 1 1 2(CJ:?>gp n a n ^® 

* • ^» • i»i:v^-*0lM^<0*9iBUfc:*Jtt4 1 
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P?^„ <?U(4. 1 OyX;lA7 F 1 1 2CJ:ix(f. HI 
o?x?(c±oTII^£ii&^p?,^S±&(4l OhS: 

[0 0 18] 03(4. ^7F1 1 2tms,*r*vh 

1 1 4^hms.i/fi[ara«S:^iiT*.i>. .koa^^ 
•yvi 1 2(4. i om<7)®.msx)i> 1 1 2 a— 1 1 
2 b 1 0 zmm-t h z t t^imx-h 0 . zcot # c=i4. 

1 OfflcOgBrfp^-fe 7 M 1 4 -e^m*^^p D oSr-fi§© 
*fS -I #-C# S . Srii. 1 o(oa,Wt7 M 14 
C(4 1 o<7)g|5n a pS <,T-vy7%lfh) tfVtfi&mZti 
h. S&JMft&S&l 1 5 a&tf MC&ft&as&^-tr 

•/Ml 4c7><5BX(4Ml>'£ rzfftj X(4 rz«i±co{a 
Ej fcBfrf, ffiOttttffil 1 5 acoftt^^ r 1 j ft 

n a n a (X(4. -etL^gPiftSrJRttL^gPpl.^-b y h 1 1 
4) <9ZW£&JW>.ri:fc:^U\ 

[ooi9]B4u, si iz^ztit^&mmvm mm 
m&smwf-w&ttMm. 3 0 0(4. *«9>f >-^««-r 

^is<i-c^-r^#is5o D B&t/#-9-7'iSfii^i3(t.i>gBp 3 p<7) 

a-^^it'l)^ fUn£B3 0 2. A^J^3 0 3. AtB 
*$ljffll^3 0 1 . &&7>U-7±S£.1$ 3 0 4. 5^VA 
5 V*ejgHEgB3 0 5 . #3£ft3&ftg|S3 0 6 . f—?^ 
-*IEtt»3 0 7&tfiHI I /F&53 0 83&»fe»«$*t 

[0020] xmt>®\w&3 0 1 t4. &mimm3 0 2 

~3 0 8$-*!l^S,rt^J:oT. *ffiA9gKffi*A3 

3 0 0 1 4 hn83g&mf<r)mmttg&- < 1^ 

<oift#*6>fe«»^&]R» Lfc 0 . *oifcfl*:-&Sc Lit 
00. 2 0 o(c^»>>-o-h'$^o-ri.. 

[002 1] *t*gff3 0 2liCRmCDftJ,'}. 
A*a5 3 0 3(4*-tf-K^V^Xire£>9. Ztlt> 
(4. Affi*«WH»3 0 ltcJ:*IW«ltf>T"C\ *fflffii2@g 

)t^g»ffc^B3 0 0 bmzmtwsm-t&w<otztf>iz 

m^btlZ. fflfII/FgB3 0 8(4. LAN7^7^f 

-cfc *) . *&&mm)mmmimw.3 0 0 kMas&m 
tioo, 2oot<7)&mt,zm^t>ti&. 

[0022] -r-*^-*Ktt»3 0 7(4. Z<7>?&&m 

msmwm^mm.3 0 oizx h&mm®izm^t>ti& 

tf'Jy/f-^ (Hg|j±[7-'-?3 0 7a. n--y^>f 



/7';307 b&tf!ggaiS«S8 3 0 7c) fc^ftiEtt 

i/o**. 05-07(4. *ti?ti, mm&T-? 30 

7 a. ^-V74 77*)3 01hRlfmmgiW.mm3Q 

7 ccoMSr^-T. 

[0023] H^r-^ 307 a(4. $m<Oti3tk%: 

&±xnn$&m^z7^fim0)$k&*)X'bh. 05 

iztjkZtiZXolz. iotfOH^pi(4. gp B a n 8ci. x 

MSxi. Yj^myi. vm^—rtifrhtch. zz 

X\ r g5iaSj (4. i6(c*$^A-77>f 77'J3 
0 7 b(Cfc(t§a5p a p^(CtaaL. tXimi &V r YJffi 
Hj (4. (a5Rl.<0«pSeffiS*^««) 
•C* 0 . r *W7*- ? j (4. -e^SSp^H^CiM-f SSfl 

[0024] a--77^/7 U 3 0 7 b(4. gPfpH^I 
H 1 0 0 . 2 0 0 3 £ i: & -S^TC0g5p a n«-en 

06 fc^$*U> ^art^ggipiJ-^X. 
h (-^*frT(ct3(t^gCp a aa(;il^r<7)^>? h) , %;<r> 

^51 1 6(24&l2^3t. #H^ y H 1 1 20SiSar 
£tt^> frt>%h. ^rfc. *0(C(4. LT. #g)5 

p a »l^n fc fif-^r ^ $ ttx v ^ i> . 

[0 02 5] H^ia«?83 0 7 c(4. *jEMy4>*m 

m-h-szxwxwiffi im.Lxmst,miZ9mi-m 
a#{iT. sg£x-. y hx(4gp>Poii^a) rfccoga 

^■^J^^-rW^-C-fcO. 07(c^§iiSJ:d(c. 

izgm ztin&mms x>vcn> ? a xmizmt h j x>vm 
gpp a p*^ y h 1 1 4<r>mx$mt<zm'?&*]*i v vm 
«, m^^^sji 1 itfWikLx^&hvjvmm 

[0026] ®fi,? r /l'-7£j8.B 3 0 4 (4. t-?<- 
Xtm®3 0 7 t^^^H^r'-^ 3 07aCJ: 
^T^$ixl»^-CO||^g|5p a pS:. &8J$.?M0&frt>. 

08 (a) lZm%1\hl:otc9m&ff a 7)i>-7'G{\-\ 
~G[9){=4M8W4. «^W(C(4. «f-^3 0 7 
a*^-r^TcOgp,fpa?r#^^ < ri : T% 08 (b) (C 

^$ti^4d^, m-mmz't<7>mm:5t?tuti8k* 

#^cL. >'N- > y7^7'5li 3 0 7 bfctJttSIKfp^X 
*#BSW- ^ £ t T\ ^T^gPtaa^^iX^ 9 -?c0g|5f n 
^-7G (1]~G (9] <7>\ ^-ttlMZttfa-ltf h . L 

s-^-f wN'^^x&aa-ftgKso sciia-ri.., 

[0027] yA 7 >XiI«3 0 5(4. gPp D p^ 
;P-7*^g|53 0 4frhffl®%titz&&>-y)l<-7crmffi 
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L%1fibWrftth3r>cr>i$m : t : Jx.->\< (Sfll LB MSP 
305a. §S2LBMgP30 5 b&t/M5 3 LBMSP3 0 

5c ) ^w-rs. 

[ 0 0 2 8 ] Srfc . KHW>P-yfc«fe 
LTHS-T^^i: fc LTV*4*Xi. *tK(;:gPp D n £§£«H- 
K 1 1 2<^»»*n»lC$*. H3£<5% a n 
mi LBMSP3 0 5 a (3. gp n a p 
fA'-T'&jS&l 3 0 4 *^a»^ix^ 9 
r £ ? x ? r <7)mfi-c'«--»r fmmx°cr> #t j 

B3§sL<*riJ:3fc:5:7fc:iS*)4Ht4. ^&<0. ffl^lS 
mziky* y^yvxco&mitZfto . ZZ\X\ *9 
X97lV-7i bit. ? X? fta-ftco 

[00 2 9] 352LBMgP3 0 5bfi. gSl LBMgP3 
0 5 a tc J; o T 5 7 izM Wt titliz&^xmUZ b <T> 
?X77)V-7ZV7W$®mX'&m% : thc\biZ£r ) y 

>f WN'^VXCOftS-fCSr^Td. 353LBMgP30 5c 
{±. SS2LBM^3 0 5b{Cj;9»3Sfc£*t^R 
X??7P-:roif 9#ft) KMLT. gPo a p«£isMah L 
^2LBMgP3 0 5bi:|p|«(7)#)lT'7-f W<7> 

[0030] #yg§5i-fbSP3 0 613. &S , a 7)U-7£M 
gp 3 0 4 ix^r 9 ffl<0^n D n^/l— T-eft'e'i-UwO 

l/c o . mg. ttz 9 x 9 <?>&mm ( #sp 

sm<Dzw. &&&mizi5i-n,gs& (mm,*) commm 

fr£&fet&i>coX'*>'). /h35p a p (ZZX'it. S&ft^ 
-rGtl)~G(5]CJS-r^>^p D p) £*t#lfc LX»Mi\L* 

?f o >b®&mmim 306at, mmus'a ( wawvi'- 
9iafflgPp a p«[®-fi:gC3 o 6 b . *#iM>»ift*»ffc» 

3 0 6 afcj:l>'iafflaJp D p«®-fk;gP3 0 6 Mcfctf -g,«jg 

oT^S ffliftXJi»pMl*«fc 9 ff^^JiHff KiJ ft* ffl 

[ 0 0 3 1 ] A^&&mitU3 0 6ali. fB«"C 

BaWUltClftJ V ^ T/UdT V X A £ fflv vt ? iT/U-T 

ttSP 3 o 6 b it . aartM yf'J ^'x y h&r/uar y x 

mmnm<^mzmmzti&*®ff«(7)mmi. mmm& 
tztfr^xmfrx^ mta. 9 : l&itm ztrfft 

fr->X^hcr>X\ Ztl?ti(,z1cifoLtzTJU^VXJ±$:m 

^xmmt£ftoztx\ £*)MBmx\ «tosa^» 



[0032] m&it^y^>U3 06cii /J^aax 
-fbsc 3 o 6 aRxsmmmshmmfcu 3 0 6 b a*^* t> 

Mb. mmmx'tefohtf7u-j<Mzwmmzmtth 

[ 0 0 3 3 ] m±<7)i 3 {cm«?ix^a5p D pii^)i 
30007^^5 vxgs-ft;^ 3055. 
t^KHURai^ 306 comitzmfflizmji-? h . 11 9 

li. 7-f ^N'^yXSiSibSP3 0 5«S1 LBM353 0 

<^?£^-THT'&.g> . ^1 LB MgB 3 0 5 att. SPn D n 
\ ^p°p^;i^- T fi^c t*ch±olz3rX<r>9X7 

lz. vy&ffiZbcr)?? htfWTFCO&X'TFZtl&meiZ 
]£<%&£dlZ. &?X??'jU-7Z±.ffi.WZfflffifr 

[0034] 6= (■£&&7>l>-y°$:tt%it Ltd&?? 

^fe. r^g|5fi,^-r$-^i: L/^^^ h j it. m 
m&T-? 3 0 7 7'7'J3 07b £# 

HS^atf fg 3 0 7c S«Sti - 1 J: •? ^JgSn 
01 Oti. ^2LBMgP3 0 5blc:j:^5-Y 

t'*D.I10 (a)ll «WtWK:*J»t*^^h»fli 

UH10 (b)ii ft®-ftt.i;l.^x^^-r<7)^ 
iJKDUH^^U 1110 ( c ) it. *JWfc»fcfclt4* 

[003 5] Ht. 3(s(2(C^$^t-§>^^ h^^fcV^ 

v*mm-&4zx<7>*7WLffi (zzx'it6&) com/ 

it. ZCOffbZmZti-ZT'ny? r TG n — m j b 
LX^tlX^h. nit. *cr>9 X? •y)V—71fimfrh 
gPp°p^-rc7)#-f- 1 — 9$:^L. mit. co&ff a 7 

iv-nzm-h fx? yiv-r* m.m-th^x-h^. 
[ 0 0 3 6 ] &*5. «--9-7lgffiH±. mw^^nfzwu. 
<?>9x?7)V-~nzttLx. aaBA0a»&arnr- 
-7izm~t&i*<r>Z9cizm£k-th. tztzL. m-cou&y 
ji<-7izm-f&imco?x?7)i>-y°lzttLXii. Zco 

vmcopmz%v%^i>cDb-rz>. mtiz. -t^mm 

[3](i. TG3-3^TG3- 1 — TG 3 - 2C0J®f 

m&LXi>£\\ 

[003 7] 121 H4. 1210 ( a) — ( c ) iZ^Ztl 
fzm 2 L B MSP 3 0 5 b iZ X h =7 4 >XC0mMit 
*«&St7D-f*-htfcl. ^2LBMgP3 0 5 
bit. i~f. SSlLBMgP3O5a#£j£Li'c01 0 
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ft) (c*tLT. V-frnkZlto* 9 hifittQ*ih*rf 
mk [Smax] i:g/lNT-$>^»-9-yiS# [Smin] fcftJ&T 
•g. (Xf77S500) . mUi^ Smax=5. Smin= 

[0038] *LT» -9-^KffllCSmax] <D??h£7 
T-LTfc LT3StW-& (Xf77S50 1 ) . 

mm. LT=y-ymm 1 5 ] t Lxm&tz>. mz. 
yymm i smin] frt>vmm t smx- 1 ] * 

[ i ] fcr-pwcKBfc:. 2 o^/Rfliia 

T\ #»PUlg^X7^-r£^li£-£i:vK (^f 
•/rS502-S507) . 

[ 0 0 3 9 ] o£ 0. -fTlStft [ i + 1 ] A^TUMi 
[ i ] C — ^x?^- rSrffi^L (X-r-yTS 

5 0 3). -efvCi&fc. [ i ] co?7 VW? 

-i V^fLTiOM^v^^^Sritfg-T-g. (x^y 

TS504). *<0«*. 

77S505).oso, [ i ] m/^ymm 

[ i + 1 ] h£5gfrT.g>. mtH , 9*97)V- 

7TG3-1 [ 3 ] *^-9-^tSfll [ 2 ] (S£ 

<4. gPp^ff^^pv^p^-r^jR-r^ hoz&jti, 

[0 04 0] £o4d^x?^-:7^;|£ift£. -fr:/ 
fgffl [ Smin] j&»6lfyR4B [ Smax- 1 ] ^OV^THItC 
»»JiEUft;cSi: (Xf77S502-S506) , M 

mz. vymm csmax] ^*?h#*^ut:j&»5a\ 

r>± *) . *r?m.ffi [ Smax] frt>V-7m.ffi [ Smax- 1 ] 

iz i -^ill^x ? ?>v—y°mm%ixtii)^fr$: mm 

-th (Xf'xrS50 7) . 
[004 1] *<Z>IS*» «^LTt*4*&fc:U:, 

it (Xf77S500-S507) fcliDilU 

mmz'?^x&&W) i hh<r>x\ mnm^co^ti^ 

[0042] i^idCLT, M'h?7hcr>*rylkffit 
mK9 9 ^X^/U-TCD^ 
4: (5My??M CO 

£ . tl^mmzjfi^-T-th b* <X<iZ^ H3LBM§P3 
0 5c{4. 3f52LBMgff3 0 5 bfcj; 

a (^x^^-T-coffio^-ft) izjitvx. &&>mzm 

fitU, JfS2LBMg|53 0 5btra«tf>#jrC5-f > 

s^yxnmmitzfto. 

[00431 -9IO, Sl2LBMgff3 0 5bli. ? 7.9 



(Xf -y7°S5 0 3. S50 5) . Sg3LBMgB3 

^msfthmtMbmsLt ix. vTistfm&imzit 

*. Lfc**-?T, 2r><D'*7lkmfflXcD?7 hcommco 
%W£. Jfl2LBMg&3 0 5Mc4£l§l|-4 9i'h;*< 
=5: 9. i9*ibffl;i&H*«4b& t fT*>*i4. ^fU:4-3 

[ 0 0 4 4 ] 0 1 214. #3RJK&fl;aS3 0 6 D/JvflMUft 

ig-fb^3 o 6aiz£&^&<vmmw¥mmfccomm^ 

t^tch, /J^ifMfct'ffc»3 0 6al4, ^TOU 
^gfrfo^tt* i LT. fb'J X^>f -^57 A 

BPfc. »ift#-fe-y h 1 1 4cr>m/ (Z«) ZWfef 

[0045] ZZT. r^bOxy-i^f^J^j tte, 

mi s\,z7rs^fihXo^2^jt^>y^^yv^xh ]r ). 
wmzim^v vtzj:$>&ff a cr>wmmt mmz&sh 

>y M 14 (ffiAS) <T>m (Z«) t L. 
fl*fc&£fl«*>flUfa (H^*) Sr*fi[^B (IEJj&X 
IZ&JjB ) Tiea L^ia<0^i:T'#)S. ^rfc. d<7)01 

^to^nsi (©* -mm mm) <o 1 ®^ (o* o . 

(4. ^-lt3o<7)5fciL/i^x^^-r*>^§ixT^ 

[0046] ^cojrd^T-hyx^^^Acr)^; 
{4. f^^. y YifiX^ht3^<cr>m^n^mt-t^ 
Z b 4 o iz. 9UmffMMm:Wm i»fcr& 
fERfcfcfflSU ^TcOgPn^aSr. 

mth i t {Cffl^-t-S . &C /J^ n a n g3S-ft^3 0 6 a 
(4. il2(:S^J;a{; v ifBX^yTS 5 2 OX 

21) . ZiXli, m-CO&Shti-lz -y M 14*^1X0 ft 

hMzii-ox. m~?x?iz&ii&wM<7)mm£.frt>cD 
&Mffm*z><7>x. mmv$izt5ttz>im^y h i 1 2<r> 
&mmm ($mm%) *m&it-t&zb\,zw^h» 

[0047] ±^<?)20«Xf7rS520, S 

5 2 1 fc:fet**B«l&«®rtS£KW*. 

( 1 ) fh'J^^tmM* (XT77S5 2 
0) 

«fp*jfi-fl;SP3 0 6 a!4. ft^$ix-l.5!ffliB#^iftf^ 
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( 1 - 1 ) 9?.77)V-7>&m. 

TvKWC* 1 ). m^mzli. MTc02~?cd±Z%x 

4te, >Iix^l&y r ^2X7 : -yrS:iaBH-rs^A60ia 
•C**K 014 (a) fcL #«i:$r.&gp.fp£HSfcO^ 

S>9, HI 4 (b){i. Cift^JrSl&tfSf^XT^yrfc: 
J; -oX±f£Zti&r- h V x?4 At$>|, . 
[0048] [^lXf7r] ;mf7Ttli. lo 

( i ) £ TiiEB § tlX v ^ v ^SPrfpS^ *T'Hi5c#ig*<OS5 

as ( i#a5«a«) £zm±t=B<. 

[0049] (ii)-ecO^^2#SC0»gtcO^n a p« ( 2 

#SB<aa) £a<. 

(iii) 2#»iiMO^£3#BOjiJ&<^ifMS ( 3# 

&jsm) £a<. 

li r 4j ) ST^OjR-T. 

ZCDm&. 01 4 (a)«MtXh/7A)!l^40« 
35^84 0 OjWR Oft^ft.. 014 (b) C^SfiSffi 
i5T4 0 0(ClE8£ix&<, 

[0050] [m2xxyr] i^fyrca, iM^ 
(i) i ^p^aosf^ t> L#a5p a p««MS^?i < . 

[005 1] (ii)#^^HifcHmTT'J>oT. -^fl 
»HK«t>ifiv^»Sr«K>a5iMi ( L+ 1*KH«) Sr 
l#gPp D p«c7);£B!5tB<. 

(iii) 2sgip a piA^ ( l - i ) m®smnmm.zB\ 
<. 

^^oS5p°pS^ ( L+ 1 ) &£McolEmzW.< . 

[0052] (v)tiiT. ztii (L-i ) m^OjE-r. 

ClO^*, 014 (a)C0&ShtXY-7'7MZt5lf&2 
OC0SP n D n a4 0 1 a&lM 0 1 b#<BX9 tB£*U 014 

(b) [z^KhmnA o i izwMmxh* ztiizi-o 

X. tf 6M14 0 08XS®fiM4 0 1 frhtth 1 OCD^X 

co&Shm^Kc&fxfyfr-Tiz^x. ffl*t&U3rz 

[00 5 3] Sitcom lRl/m2 Xf '/TlzX&fX? 

7)v-?<r&&&^ ttm<v®siMtim<*&£X'm<o& 
■t. z\z\x\ i> L . ±i53S 2 xt- y ro^fr^st^^ 



a^2XT--y7-{Cfti.T, HTO3^f77 
3-^5X^ /7-) £H?rf 6. 01 5«. ^ix^>^3 

~~-msx : f -yy^mm-ti>tzihcr>mx'h Y ). 0i 5 

(a) <i s gUiatXh^A0 3*>*Kac7)^ (£Sft 
Xm&tlfzmfr) £tkU 01 5 (b) (i. Clft£>?jl3 
-~m 5 Xf >y Ttc J: o T£j££ii •£> f h U J^-f 

[00 54] [S3XT77] <I«0X^ y7-C<i. *SE 
«<3»iftb X h ^9 A£g® LTSfcfrb X h ^5 A££ 

(i ) * *fKS3ixT V vflrv vff AII<?>S&«>A'hfB&$tt> 

(i i ) & rtfiJMS ftT V*5rV ^aSW? M)MKA>6 
1 ) £3K. 

[ 0 0 5 5 ] ^WJ: 3 &8ft&a<?>f£S. *8SB?>SI5p a p 
tXhi/5A(^(tSH^{i. 015 (a) l,Zt5tf&± 

^l©ST'ipt^^txh^A < h=Sr , y. OT. zco 

nfttxyy7Mzi>wz>m®L*m^x, &T<r>m4R 

(i) 4 *rUa£ix-C ^ « JHl<0+Tfl»ffc^«Hfc 

a ( lsgff&a) ^zw±(ca< . 

[00 56] <ii)*<D*W£2#B<0S»<Z)Sfl« (2 

sgPp^a) 5:a<. 

(iii) 2#gp.Pnao^^3#acoHiscc7)a5p c pa < 3# 

(iv) OT. ;M^7K^«fyX/U!L (cci-c 
« r 3 j ) i-CtftOiE-t. 

COMa. 01 5 (a) cOgPp^t Xb ^7A*^3oc0 

g5p a pa4 1 oa*iK>,ai£*u 015 < b > ic^^ix^if 

FJr4 1 OfcRBSfi*. 
[0057] 5Xf77] IWXf '/7I1 ia« 

o)i#^p a n a^gt*^. ( L#s&&a?>Misc- 1 ) 

(ii) -eo*ffcHJ2lTT'J>oT. *<0H»HfC«t,ifi^fi 

ii^^gPp a pa ( l + 1 ggp a P a ) * 1 #gPp a pao*i^n 
a<. 

[00 58] (iii) (L+l ) «g|UbB«^ L#gp,aa 
(iv)^c7)Hf^JilTT'S>oT. -t^H»36fc:*€ifiv^» 

^a^ ( l + 1 ) sgPn a pa(7)*i^fca< . 

CcT)^*. 015 (a) <y)gP,f n fcXbjy'5ACiitt6 3 
o«3f^4 1 l7WK0a};**u 015 ( b ) 
&®H)f4 1 llCffiaStl*. dixlci^T. SiSpa4 1 
0M>'2&fpa4 1 ifrt>*j:& lo^x^^tm 

^'^•r^. .r*u;:<fc-?T, ifisiai;s2^f77 



(12) §20 0 2-5 0 9C^BP2 0 0 2-5Xffi5*8 



( 1-2) >«J>,±tf£ 

«R (Lfl) *>»A*R«*«»rS£fci&«T§«rt>S»r 

aTc02o^^f77(®l» 

[00 5 9] [*Uf77] -rflXX^-yTTtt, ffiA 
tXh/7A*'f». Lffl^p D pMl/^&£>?X?£]lX 
0aj-T4£i:*» l 9ig"r <5WJ0_bW e TV^< ) . 01 62*. 

&tzih<r>mX'h*) , 01 6HL H^<0«*t^i,^:Tc7) 

gBp n p£ M^tf0^^gPp a p«^JltcM^SPp a pb 

T'£>9. 01 7tt, 01 6<7>gPAb.Xh;?'7A*^. L 

a (££T(i, i ofl) ^suami* (®*{m<mff a z 

[0060] *iJ0±lf KfcUTJl SmwJrKfr'&gm 
iMt£.m<%&ii£. oiO. gflAbxh^-M^ 
ttSfcW^Aafr&aUfoFIlK St-pT V>< <fc 5 L 
ffl^SPAMZ/ (O. AJtl/XCOVvftu^-g-tf 1 0®?) 
*g®Ml>*) £tt9Mrtvo*<. £*t£. L«tf>»AMtf 

[IB2^f77] ;OXf77t'lt JJfi^OiW* 
fctJ » 7 6 gg 0 35 A *» 4> =5: S SB A b X h ? 5 A t=» L X , 

[ 0 0 6 1 ] 01 8&t/0 1 9tt, ^J0±»fl6fc:*J{t* 
^2Xx>y7°5rlKB^-l.7t* , >tfO0T'S)O. 018{±. SI 
1 Xf- x Tt<O)0J l J±»f»fc«3#ufc»A£*f*fc L 
t, Sitco^v^HtcB«lg$ix^Abxh^5AT** 
0.01 9*1 B^$ix^p D pb^.h^5A^L 

W^£ff^T^£«^£^-0T*£>.S>. ?Hf$ 
SfifcatA^-fr^AOiH (gBA«<DiSO tt. ±!BSS 
1 xf vy<r$m&&S. 0 . ^-T. ( L - 1 ) 

[0062] i^2Xf77T"(i, flttWCli. OT 

<i)^D±tf(^»ofc»Afc:oVvc. 01 8£*§ft 
tMt^h^A^tSitiC, MWfSc (£ 

1001) ZM-ft-fZ. 
(ii)ficajL7^ftHSt5-L (££T'{4. 1 0) TWO, 
#£>*utjl (d-IT'd 1 0 ) £?X7BLfti>?-b\) 

[0 0 6 3] (iiiROfctfrtC. 0 1 9£7K$:ft£ <k ? 
»&*lfc**?jR ( 10) iOt***H»*l*o 



02 0(1 l-Xh<OffllZil/^2^x y7°Cj:^>)liJ0Jt(f 

35p a pfi. m*mm < 1 o«> ^a^h^hr*?*!*^ 

[0064 ] 02 1(1 02O(C^$n./i7 i bUX^ 
WvMznm-h (ZWiSr^t^^v^ttlSLTt) 

>{'J0±ff&* i , f^SS^v f 1 1 2<a&mu* (*rflOI^ 
p°p«^gBl 1 5MC*fLT(l »A*ift*Urt:»fc:* ^ 
-f, 8A&&&1 1 5bcO?rSg(ca*^7t2ys:7C*^9 

mxh&ztZMM-tz. 

[ 0 0 6 5 ] £OflcDgBp a p{£|&g& 1 1 5 atc« LT 

( 2 ) «-gPA«^«^-r-S^p D p<7)^#|i|S^iOig3S'fl: (X 
T77S5 2 1 ) 

^Xx-yT-m. /J^p D p«Sli-fbgP3 0 6a(i;, ff§$ 

tL&wmm*?&ftmiz£ &&%mzx&\, ^x , otco 

(2-1) 5>^Aa««S 
Cl^TjffiJi:. lo«^^?/'^-7fcfcUT, 

[ 0 0 6 6 ] 02 2ti. ^y^AS^StCj: &ffAASE 
<OSa-ft<O^HI2rqrr 7 n— f-v — h T'$> 0 . 0 

23(1 7>yj±miRmz£^x2 m$m.&tf}Jtm 
thtihUtt^-txibz,. t-t. '\^&&mm3o 

6a(t %)MVmX'(?)i&??h (Xf7/S 
530) „ ^fe. ££T'<?)*t«(i. lO^X?//^ 

y^mm-t^xcrms, (mm&) iz^xmmmtt 

0 7 fcrgEtt^nfeflWB 307a-c *»&-*Wlc8B£3 

[0067]^;. -eix^rol^iioctJj&^^y^ 
Atc2o^SiRL (Xf77S531) . ««Ufc2o 

h ) 5rStii-rS (Xf'/7S5 3 2) . 12 31:11 H 



(13) H2 002-50900 (P2002 - 54*8 



ixX^h. -f-LT, ^&n.$,Ztifz<S.9 9 btiK Utter, 
tt«K*itt4 ? 9 Y J: 0 \^ir ! &f a mrth ( 

•y^S 5 3 3). 

[00 68] Z<V&M. 'h3i**ft&(ctt, -Hx<o2oc?) 
IQfeS<OAiiSi*IQirt-* (XT7/S5 34) . O 
*9. ft*tf>tt*l:«*?f«fcokvc, Ztlt>gM&£ 

T77S53 5) . ^-r*&K«Ji**rr*-4. 

[00 6 9]— 3u 20coH^[c7)A^#^tC < f:-oTt> 
^h^h^&^v^S- (xf -y7°S 5 3 3T'N 
o) . RU. *T*fr£»fcS=3r^*6- (Xx-yrS5 
3 5TNo) tcii, **T*Wa t 8lfc£*i.S*'t\ StX. 
Hato«JSl£«'?5&*- (XT77S5 3 1-S5 3 3- 
S53 5) . cWkolzLX. y>yj»Mfimz£ 0, 

(2-2) z&mmm 

[0070Ji24ti, 5m<7>mgk&.frL>tch3^<r>? 

x9tz^x. &mrnm£*vm&tmiMiam 

lkthm L *^-rmT'$> 9 . 02 4 (a) tt. WnMHn 

^ifim$%ixhw<ngmm (9x9 waxmn 

ftW 024 (b) « % i«liMt<93c3ia*JI?M£ 

[0071] /J^rfi#3i-fbg|53 0 6 ate. x-* 

<-XfB1SSS3 0 7V8m&T—9 3 0 7 a 

K^smmmzz-iX. fwrnz-tstthim^v hi 

§&»Lfcat£»«rt-^&M36jSU4. f^^ y H 1 1 2<0 



(2-3) mvmmm 

■l^mi, \r><F>9X97)V— rfcfcwt. loco? 
«^«>t»IH-ftfl4!t^-y H 1 1 2<OH'9fl8Wc« 

[007 3] 02 5<i. m. Y )W3&miz£V)?X9<7m s ? 

1 0<lc7)^X^A>12S$fLTVM>ii^-^fe{tl.»KtgP 

•ftftttsnastf**-*-*^^-/ h 1 1 2<mmm 

ti. -f^«^ y h 1 1 2nvtmm%<mz^. 
mm±(oAmt. im?x?iz&^xmkn&8,zm 
mtmttzmmim^y h i 1 2«ea <ftK&§g 
js> zmz&vz&mi. 2omcr>?x?zti 
?iriz&^xm)izmsi,zw.m-?&tzcoftm^-v h i 
1 2o(aa ("R^N'^-y) Sr^-r. jimznz 

x'h&> 

[0074] miXrvri ZCDXT-yTX'lZ. V.T 

(i i) 1 WWm^-yZt&j&lz LT*SgHK£MRK»^ 
tn<. ^rfe. loo©*^N°^-y(iloc7)^x^^ffi 

-*W^#^$^I>. 02 5-CtL 1-5-14^2^ 
8-»3^1 7—1 2—1 6->lcr)MX'®.m^9->tm 

[0075] (iii)e^lS«/N"^-y (1#©»^-^ 

(iv) »:fc. zti£X'&~yfr-?tz&®mmt8ftmmz&£ 

K^^M^9-y^mt. 02 5T(i. 4#cS*/N'^ 

(v) ±IB(ii)tcMO. *^fffiffl$iiTV^^ia*yN^- 
y3&»**K=5r-S4-r\ ^OjI-T. 02 5T1i:, 5oct>«M 

[0076] ^coj;3^miX7 i yTt;J;'9. ^FSco© 
«/N^->*^fflS&L7t«^-(ct3(tS. mi^Hl 1 
2<?M^m&ifiW&t%h£o%Wg^9-><n)W s ?. 

[|§2Xf 77] iK^. gUf77T"iW^t« 

^'o^-ratt'iv^Sr^-rs. ft«tWfc:li. loco 

^•yHi 1 2<r)m>9®.m s mMt%&£oiz. &mffiM 



(14) 32 0 0 2-5 09 C^»20 0 2-5 Igffi 



[00 77] .TtUCioT, loc7)^X^^-TSr« 
it^-yb'l 1 2<9M9fli«F#3§ -Si a fc. ^^.^O 

mftmmt&feztitzz t tc&a . H2 5«. 2 
[0078] jjLho i a fc, 7 ^^®s?a&r^n» 

X<M*9W7 4 7?^SjlfcttC (oil 
[0079]i27(a)t±, iFLfflffiAimr^ff 3 0 6 

t7D-fA—M*0- 1127 (b) -e^aa-ft: 

[00 80] 02 7 (a) tz^tliJ: dfc. iRfflg&fp 
fB»t»3 0 6bll StoR,^- :rG(6)~G(9]^;:JR-r 
^jftLfcat: (xt'/rs 5 5 0). *jj»i#iixt*rL 
•c. ajaosti sKa^srfBWbx^^vats o 6 c 
izmrrmtzztizxix. «a«mxopt*«»fca 

(c (xf-zrs 5 5 1). 45JS»R»Xfc:*tLT. v/k* 
^^=.^j)VmzX hMMit^Wi.mt^>^>^3 0 6c 
t=S*fT$-it*,ri:fc:J:-3T\ ±E^f77S5 5 it* 
ft^Ute^WXoptSrJgjPfL (Xf77S 5 5 

2) . fkfifcfc. 3S*fS*ufe«j««SIXoptKStLT, B 
t>\ iljao^tc: J: SSjUbSrSaSftxy Wg&3 0 6c 
KHfrS-frSifcCioT, ±mxr-^ys5 5 2T1f 

4»^Sii*t«Xopt^5S0f^ (Xf77S 5 5 

3) . 

[0081] ©BrW^S^Sr^C**') 
^OjaO&tiSSS-fb (Xf77S5 5 1. S5 5 

3) ofc+jMUc, ?v-'Wj;te&x'mmMzmtt 

S—*)Umi l z£&&m-(k (Xr- y7S 5 5 
2) **J$A£;h.T^.2><DT\ JSf5TWW2*3ffi#rC£>l> 



**^a-/\VWt{iSjg*t®TT5rt^*t® (02 7 ( b ) 

»s*u rri-rtivtcmmzm (027 (b> iztfzh 

[0082] 02 8ti. 02 7 (a) IZfpZtitzikSt'O 

mzz&mmit (x-r-yrs 551. s 5 5 3 > copsb 

x^T*fl^fcov^<oii»*«ftfc*a'fbx>'>'*>' 
SP3 0 6c{i. *ottJ»tt11RX£*fejftLfc»fc: (Xf^ 
7S560), jWS/U-riRTflH^^iftt^iiiiT 
Uf77S56 1) , l*»-T£j&>yjI-f (Xf7 
7S562-S568) . Z\ZX\ JWR/k- TTRTifcff 1 

«xo*frT*"9. m±a. tfm$zikzmz-t±x<r)im 

»^7t7^!:li loiOSMWs-^^-^^o 
6. 

[0083] F*»-7°£*>^T . WmteL>i?>&3 

0 6cit *-*\ tssB-rs 9«H<o«sisQe3&»^9iffliB 

n a nft»fLgB 3 0 6b #88* Lit 1 OfrfflV . ^SIMffi 
XtmpSr^t (Xf 7rS563, S564) , ^cO 

fiaMWBxtw**. imi-& 7 4-ist'Vr< ( n«^r 

ffitt) 2r*L (Xf'/rS56 5) . -fOfi«^ 

(Xfv7S5 6 6, S567) . %1xt>W&t?9 
Y^^M-th (XT7/S68) . 

[oo84i;ixi:j:ot, mmmz»m&fflsdm5£ 

mznt>tl&. H2 9{4. 122 7 (a) iZ^ZiXf^Jl- 
*Z;S-*>l>mz£hWm<(t (Xf7/S5 5 2) Off 

bVS^-ti. fiajxtf. SI 2 7 ( b ) ttZtitdim ( t 

h">m^ i <^b*>fc:«t-*«l*l*t«iXtap3WKR$*i 
(XT77S576. S577) . *OfiHi««Xiap 
^"H^igtt^L (Xf77S5 78) . XV 

7S579-S581) ffiEIftSrEttr43aBrC** . 
[008 5] *EI^$fL/v:70-^-hi;|12 8lC: 

fc. ^«X$:<-xic:«»^«XtmpSr^L. ^ixS: 

^^tfet-fto. 02 8^$fLitiiia , 9at'ti. vm 
z^mLxw$mffixtw>£mmmz%mLx\,->& z t 

X'foh (Xf y7S580-S582) . 



(15) §2 002-50900 (P2 0 0 2-5AA) 



[00 86] ZZ\X\ m2 8RX/ffl2 9l,ZmZtltcyv 

mtswit vm®sh&mM&3 o 6 b 

^3 0 6b(i. &Mfc£®mz-t&fzibiz. zmmw 
cotpmmmt LxM.T<r>3mmzmAL. zti^conm 
zm^zvmzMmLtz o . smithy ^vu3 oec 

[0087] (i)Gorder(i](i=l L) 

A7J £ fife L m<nUStx^)V- 7 (9X7 ?)l—7T G 

(i) (i=l L)£Z«CE«-*-SRtf>«fcW**Ji^ 

4JSaRtr*0. flBfcJWfSf-l-LfcMfci:*. i ! = 
j<9*§-£\ Gorder(i) ! =Gorder [ j ] ttch. 

(ii) block[i)(i=l L) 

^X7/yl/-7TG(i)(i=l DZtE • t(7)Z7D7 

9 (ffiOftttffil 1 5 a&tfb ) <Dt'i?t>tZWLWt&fr 

S. 

[0088] 

(iii) Corder(i) (j] (i=l L. j=l M(i)) 

9X9 7)V-7T G (i) (i=l L) (dK-T j (= 

1 M(i))i7>ZWKtJft4Eira/f£JB^4*Tft 

0, «U*#9l~M(i]£fifc:i:4. j !=k<D*&. 
Corder(iHj) ! =Corder(i] mX'foh . Corde 
r(i)[j)<Corder[i)(k](7)^, r&8M j «0Z#^< 

I0089]i30 ( a ) tt s ^gMMBtftglS 3 0 6 
b^'ffl^TV^tfra^^filc^J^^t. H30 (b) 
-(e)l±,130 (a) fcTSSflfc+IB^SeOSWc 

( ZWiS^CO^m) S-*-r0T"$>^„ 03 0 ( a ) IZ 

*«Sft*e&£fct=±oTiHr5&£;h.4. Gorder 
(i) = 1. -ot 9 . Z«ffiJ!lft5£K:*JVVT:*«ifr*-S* 
X99')\s-7TGm£mW-t& (03 0 (b) ) . Z 
c7)TG[2)(i. block[2]="*"T$>?.^, $Z/d 7 

^co^^<7 mm**? 1 1 6 j ^ozEfST-Essft 

*<OHL TG[2)(CJRLTV^ftM[i=2) = 60CT)gC 

p D p!j (i=l 6) fcflMrt LTV -fev M 14 

li» Corder(i=2](j)<?D^v^O*^c^rSJ: * 

[00 90]^, Gorder(i) = 2T'£>&TG(4)£Ii 
©ITS (03 0 (c) ) . block(4)="&"T*>ifcft. 
JZ/n 7 ?^^7gOt»T«l$ilS. <t<OBL 

ftM(i=4)=3o<7)^o«j (i=l 3)$rJR^LTV^ 

Sft^t^M 1411 Corder(i=2)[j]c7)^V^^ 
mz%&±olz^ ;$*53 : 9triST'IEE£ft.S>. |aj« 
Gorder(i)=3T'£&TG[3L Gorder(i) = 4T 

j>sTG(i]ojiT@ea-rfL(fj;v^ (03 0 < d > „ 

(e>) . 

[oo9i]«c. vm®&mmt&3 0 6 b tzx &m 



IK (i28(:J3ttSXf 77S5 64. 02 9tc;t>(t^ 
Xf77S 5 7 7) O^fc^r?, 9i»K<7>#!S^S£5p 

-r. ETRoaoT***. 

( 1 ) m~WmW>ff a 9'>v-y-<r)2m£.&* : 7>'9 r MzM 

1 2(Ci3ftl)©*yX;H 1 2a~l 1 2b<75{iB) £ 
^7 77tS. 

(2) R-^^rt<02»SS:5>'^fc:a*RL. * 

(3) 29X97)^-7 ( 2VmU&9 r )l—?') J5> 
yA£jM#?L. -ffl^Gorder^XV 7 W. 

( 4 ) 1 * X ? ^-7° ( 1 iRJHSUWOl'— T ) * =7 > 
9 r MzmtKL. -?-cOblock<7)<l C?E"Xli"l5") 
■th, 

(5) |iI-^X^2? r ^-7°«02gPp a n S$:7V^'Alca!R 
U -^ft OCorder 5: XV vTth, 

(6) R— ^^?/^-7l:fcV^, jS^L/iCorder 
^mm^yy^MzMiKL, y7htS. 

(7) |3|— ^X^^-TtCiS^T, ilSslL/iC order 

Kftrnjat^yrMzwRL. as^thtmrna^m^ 
<r>wmxm.w,mz^t-> x zmzwimztiz, £ o ccorde 

(8) 19X9Z?>9'MZW${L. %m.9X9<7)m%i 

tenzmmizgrs^x^v v^t^^th. 
( 9 ) V)VMm^m: V W a&ftcoaffl*- Y ( ^ 
^U"?b*-h\ y-vWR-H) Sr^y^A^jS-t 

[0092]-r,IT\ r hlW»?>31ffl^-Fj fc 
tt. M^ftttWl 1 TAWSXI/K-^ («&<?) 

1 1 2^»T#Sft«£T1£»j£-eTS< ) t£V>1j 

^E-Hj {i. y+W^y^l 1 85-fflV^afa^i& 
J: oT«Sc^ h "9 Jii Lxmt>tzWk<r>®g a 

$:l?lJ^M^TMLai'r^T'*>.&. CliX^tfOaffl^:- 
H(cov^T^*aflHR{±, H^SWfS3 0 7c Iz&t 

ttxa*), ^%&ff a *mm{mi,z&mzit&cr>izmi- 
[oo93]jt)t. m.m^shmm^3 o 6 b iz <t 

3S^tt<^7^x /^ (028(Ct3(t-&Xx y7°S5 6 
5. I2 9Cfc(tl.7f77S5 78) tCOV^Tti. Ul 

T^5oc7)^-i.y^]iB &nm&to: ztix^z m&tz 

( 1 ) % r 9X9\,Zii^X. yjl/9b^-Ycr>9m&cr> 

zm^tmt&X'h&zk. oto. y-fv-9h^-Y 
^t.os*). mm Lx®mzti&2m&8,<v&# 



(16) B200 2-5 0 9Q^»20 02-5«li 



t) ftm^-v k 1 1 2(c^#$^is*yx 

<y}{2SKk?£»T'£ft (gPp a a ^i»*-T-§^) fcJiR&fc 

i: £«*-ft . 
(4) #?X?tCfcVvt. H^*A^*^rSgT'$)-S^i: 

i: ) . fm^-y ¥ 1 1 2£»j£*-ft£T<aiR*yX;k&< 

#&-rft. 

^tfS&ftnffi&J: 5 c/^wf-y 3 y 1 1 9 tc&ft 

hW£J X)l><7Mn £ ifegT # 4 i t . o^i). y X7l/ 
Xx-^3^1 1 9 tClES L Tfc ft 25J&ffl 

"Tft. 

[0094] ( 6 ) Wm^ y K 1 1 2 i: zm±<7)UShk 

tfin-\?v*}-x'm./jz'\*hz. t . o . M^-y h i 

1 2^ra«rffl»T**iP=0:»ift <Xf±. IfGiPp^-fe -y 
h) #Ztt{ClEB£ftT^ft^i:£5If&-rft. 

fzmmikZ'fi^T^&crtX' (02 7 ( a ) CtJttiXf- 
77"S 5 5 0 — S 5 5 3). o-#/l^5 —-?A.ifi&sm 

[ 0 0 9 5 ] J2LL. #?fcHJ!£^ft^p a oSli£iIJf : AS^ft^g 

ggllOO, 20 0^ix^ixi l z-f^yu-Y-thtz«> 
COMMON C 7- ?££&-f$>tiMzm^t>ixtii)K Z 

<v±o%fmfmx'%<. &m&izm-r&wximzm 
wzm ^zzktfTZz c7)t±m o t X- %> % v>. &m*t£. 

kK&mfrtrimi&T-fk^T 'J v^UfctfBB&W^ 
«®-ft^3 0 Od-SX. »&*ufc*»R» (7^^ 

c o o 9 6 ] jtttwtcii. z(ous,mmm^wtmitms 

3 00£. (OH^gOfSfthLT. mtlt. im^ 
•y V(0SXjV&$:4SX})/^ y F—l O^X/K^ K-» 
8yX;lA 7 K£3&t"CaMfc9. ./XyWtfyf-£2 1 . 
5mm-»2 2mi:^i.T^7tO. affiufr-fc-y hOtyf 



mw<?>w.y% s vmm<r> v ->v k l x . t *4 4 3- r ^ 3 
y {ma**? h*?;x)v<7)*m. s &m) zmmrn 

«\ v**»fcft£Stt («Haftfe")Mtttf>»R***^S 
;t*>'T'l ft*>) frl!#£ixftA>^fh3f(;ffl^9^ft 
£ L ft . 2 fc . *5gSttf)JB»-«±, aUbgSSK 
if ft3I-ffc3£B3 0 0«i. gPp a n H^^S 10 0. 2 0 0 k 

0. 2 0 0(CF*l«£ft.TtvC*>,J:U. 
[ 0 0 9 7 ] ifc, *H*lO»«"Cti. W&Wc&tt.&3 

fp^u-r g (6] -g [9] t=JK-r 6«nffl»iHi-e*i-e , !h.jc« 

t&R«f. #^p a p^-Xtc«-rftM^3Vb- A -^c7) 
fHMfcWffcfc 1 X . /hSPp a ptfOH^J«^^^^M L 

*3ifflLfc9* iafflgPp a p^H^JiI^^(^L-C. * 
x?X^-7«i£. >«J9Jbt-f&. 3c 

tt, 2oco^x^^fL-f^gp,a<7)||^^«i!-tftef 

Ait§ i X »T ^ ^ h #/Jn£ < ft A^^TH^Jil^O 
*aHk«:fT->fcj&«. 3cHLT^^vv\"xfc'o LSrAix# 

ft i t X'9 ? b *«Jfl«Hb$*i.ft i k t "9 #ft 
J>ft . 
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